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(lR,2RKMH3&S¥*S)-2-A^^-yV-E|3g;g -l-WI^S) -1- nW: 
(1R, 2Ry2-N-^m-N-W'KM-3-tiWl# : M-\, 3-i*j::.B?-(380mg, \.2mmo\ymm-T- 
CH 2 Cl 2 (15mL)' : K0 o C " FJ!wAH*»»t¥^(334mg. 1.2mmol) ftl Et 3 N(0.2mL)oM 
W&'&JriiyMnr'im 500mg o mp 58.0 - 59.3 °C; FTIR (KBr) 3314, 2926, 1602, 
1521.1346 cm 1 ; 'HNMR (300 MHz, CDCI3) #8.07 (d. .7 = 8.8 Hz, 2H), 7.40-7.19 
(m, 22H), 4.30 (d, J = 9.6 Hz, 1 H), 3.94 (d, ./ = 1 3.0 Hz, 1 H), 3.73(d, .7 = 6.8 Hz, 1 H), 
3.36 (m, 1H). 3.06 (m, 1 H) 2.89 (m. 1H), 2.33 (s, 3H); n CNMR (75 MHz, CDCI3) S 

150.6, 147.6, 143.46. 138.2. 129.3, 128.8, 128.7, 128.6 ,128.4, 128.0, 127.7 127.4, 

123.7, 87.8, 70.5. 69.8. 60.1, 58.0, 37.0; MS (EI) m/e 406(M+-152, 24.9), 243 
(100);Anal. calcd. for C, 5 H 2 4N 2 0 4 : C, 77.42; H, 6.09; N, 5.02. Found: C, 77.26; H, 
6.06; N, 4.65.. 

mmm s 

(lR,2R)-3-(H5£S¥M)-2-/V, N-Il^US; -l-(f S)-l-^ifi<lM 

(1 R, 2R)-2-N. N- ~ ¥ ft S -l-( ^ » )-l ,3- ft' — B? (1 -95g, 1 Ommol) fa V 
CH 2 CI 2 (50mL), 0°C : TlllAr"*i«-»C¥^(3.33g, 12mmol) fOH£S(2mL) MWkffi 
mt<£fci±WM7 r tii 4.0g. FTIR (KBr) 3344, 2954, 1609, 1525,1349 cm -1 ; 'HNMR 
(300 MHz, CDCh) 8 7.26-7.06 (m, 20H), 4.87 (d, J = 1 0.0 Hz, 1 H), 3.76(dd, .7 = 1 0.2 




.Hz, 6.4 Hz 1H) : 3.51(dd, J = 10.7 Hz. 3.9 Hz 2H), 2.80 (m, IH), 2.38 (s, 6H); 
n CNMR (75 MHz, CDCI 3 ) 8 143.6, 138.9, 128-129(16 C), 125.7-126.6(4 C), 84.9. 
72.9, 68.6, 69.6, 49.6. 39.6. 

mmm 9 

(ir, 2R)-3-<^S¥ms)-2-yv, iv--¥ii -H*i?pmmm%m -l-mmm^ 
a. 

(!R, 2R}-2-N,N-— ¥StS-l-(Jtf¥?9IBfeS^S)-l,3-P5z:fflf(5.46g, 20rnmol) jtf^f 
CH 2 Cl 2 (80mL), 0°C T ' ))W A *[l A :r". 3& ffi ft f £c (6.8g, 25mmol) #1 = £M(4mL) 
Mfi^a^ibli^^ 9.10g„ FTIR (KBr) 3344. 2954, 1609, 1525,1349 cm" 1 ; 
'HNMR (300 MHz, CDC1 3 ) £7.48-7.40 (d,./= 8.4 Hz, 2H), 7.27-7.19 (d, J= 8.6 Hz, 
2H), 7.12-7.04 (m, 15H), 4.86(d,J= 10.0 Hz, IH), 3.72 (dd, J= 10.2 Hz, 6.4 Hz IH), 
3.56(dd,./= 10.2 Hz, 6.4 Hz 2H), 2.94(s, 3H), 2.81(m. lH),2.38(s, 6H); l3 CNMR (75 
MHz, CDCI3) S 143.8, 143.0, 138.6, 135.0, 129-126( 16C), 84.9, 72.9, 69.6, 68.0, 
49.6,41.0, 39.6. 

«#'J 10 

25°c t. ^mmwoK, 2K)-3--Mrm.m-2-N.N-~^u^-\-M ] m^m-\-nm 

(2.96g, lOmmol) #1 Zn(OTf) 2 (3.6g,10mmol) flgf rff v£(10mL)<F „ #il4A NEt 3 
(2.1mL, I5mmol)o -^lMjSlinAW1ffiZi^(l -2mL, 12mmol) ^^^fr^gSiSi 
4Pftmtt(3.69g,10mmol)o ?g-£r#J 25°C TSlS 10hr o ift^f:r1f ^V^JS&o 
ZJ&Mo Wtaffi^?r : F^^^«gf#^ : ^(95% ?*^,99.3%ee), 7Kfflffl^«f-ttW 

"t>3Fn^lPI«tJe^. 
«#>J 11 

DPC961 W^lJ^- 

A^-^-J ^l^ =! ^^=^4' 1, &tl DPC961(2mmol)?#T- 10% aqueous CH 3 CN(10mL). ill 
A*i»bt£(4.4g, 8mmol)o 25°C 4 „ ^M7k##Z,fit£0!§^o 2&*!fi 
/Fi?#DPC961 (80% • 

•^mm 12 

25°C T. &WHCWR, 2R)-3-^TS-¥-^€l2rtS--2-M^-:"-H- :| ®a£-l-^ 
^-1-P5ft?(3.54g, lOmmol) #1 Zn(OTf) 2 (3.6g,IOmmol) ^-^T J *(10mL)4' o # 
All A NEt 3 (2.1mL, 15mmol)o A^FplXZL'j&O -2mL, 12mmol) ftUttU' 1 

riS^ : SftUf , ^J^.il(3.69g,10mmol) o Y&fH^ 25°C lOhr. tB*n frit 

z,i?^sg»o mm&m-mf&tkmm?*&(72% r>% 99.i%ee>. 

SiWJ 13 

25°CT. E«iKl#(lR, 2R)-3-:Z*'OT«-2 -A^AMI ¥fKS-1-5frffi* : i$-1- 
fA]pjS(4.82g. lOmmol) #1 Zn(OTf) 2 (3.6g,l Ommol) *g T" ¥' ^(lOmL)^P » fflfflA 
NEt 3 (2.1mL, 15mmol)o -^[^^inA^MItZ.^l.SmL, 12mmol) MTO?!!^ 
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m U$ u fft M(3.69g, 1 Ommol) . M-ftM 25°C T&ia lOhr. ttifllMlg^JxA^ . 
2,1^1?!. WflLttl £ #T '^^^^#^^(76% yield, 98.0%ee). 

i^P« Z.'^3£SL fit) Jn/& 

25°C F. ^CMiHRiH*(lR, 2R)-3-:-£^S E PfC3S-2 -N-^m-N- W 1 -Xtflfi 3£ 
3jt-l-F*3jgi(5.58g, lOmmol) >pfJ Zn(OTf) 2 (3.6g,l Ommol) if ^(lOmL)'! 3 = T»>^U 
ANEt 3 (2.1mL, 15mmol). — 'Mft^iP A^Mi|^(l .2mL, 12mmol) *P*fEp$t 
WW.it(3.69g, 1 Ommol). Mi*®} 25°C T'JxtV: lOhr. 1&ffl&4fct£xKi$i&' 
^Pg^ffi^^o Wt/UFI-A-^-f" «&J5«£«BI§i ,v iH. (80%yield,51.0%ee). 

mmm 15 

25°C T,&«ifKift(1R, 2R)-3-d£^« »-2-A^«-A^»&$- 1 -MW&m 
-l-|*1S?(5.58g, lOmmol) #1 Cu(OTf) 2 (3.6g,10mmol)^f 1 f ^(lOmL)^ 1 » fSJwA 
NEt 3 (2.1mL, \5mmo\) 0 -'\^iJfi)MAmnmZ,ik(\.2mL, 12mmol) #P*tTOSr£ 
ffii*$ ;i ft^.^m(3.69g ; lOmmol). ?&-&$5 25°C F&/>V: lOhr, i&fPfr 1ti8v£ ^kJ^o 
Z,ftZ.HI^. ^^Ufl-^^f KiMW^n u n(68% / te 4s 98.0%ee). 

£»J 16 

25°c r,ummmmiR. 2R)-3-<&nm- -Jv%m-\-mtm 

^-l-l*}H(354mg, lmmol) Zn(OTf) 2 (0.36g ; lmmol) if ^(lOmL)^ » WJP 
A NEt 3 (0.21mL, 1.5mraol). 'h^Bill A^^lift(1.2mL, 12mmol) fPXtWl 
$i«WfMfl(3.69g,10mmol). M^-^J 25°C TfcJM lOhr. •KisU^. 
^IS-LI^HX. WliLlH^^'f ^/S^rf^f/^n 1 /.. (75% ^£,98.1%ee). 

^»'J 17 

m m z.&rtm.m. & ip 

25°c f, M-mraWR 2R)OV-l^«^ft^-2-^--T-^->V-¥^la«-l-^^^ 
J&-l-jXj@!(558mg, lmmol) #1 Cu(OTfh (0.36g,lmmol)#rf tPTjSOOmL/H' . WJJPA 
NEt 3 (0.21mL, 1.5mmol). /HttJnill A^TOSZ/J^O .2mL, 12mmol) fn5Ctf¥3&ffi 
W-|t^t'' 1 fitlil£M(3.69g,l Ommol). M1k%0 25°C TJx/>V. 10hr.tft>fPfT ft ^V^A^&o 
21^Z^i§W. W*L#I^^-T^^^ff#^r^ (67% yield, 45%ee). 

£MM 18 

>&TS£&*f3Eilfi\JjJP/& 
25°C "K , tC-SIS?jEi*( I R, 2R)-3-#T J M 1 m&M.%k-2-N,N--\ "P l-Xtffi^ 
}};-l-r*jfi?-(3.54g r lOmmol) #1 Zn(OTf) 2 (3.6gJ Ommol) ^ff fcP^(lOmL)' P . Will 
A HN/Pr 2 (2.0mL)o — 'Mti jS ilPA>j3( TSZ/^O .3mL, 12mmol) mt^Zm V^ 
^i/ b ^JilF.gC(3.69g, lOmmol). mteVQ 25°C TSS lOhr. t&flltf «Mfc$$35jsLjSi. 21 
f®Z,M£«. Wmffl^-^'l'-M^t#^M°.(45% yield, 96.5%ee). 

^ifi^J 19 
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25°c t- um&mtiKiR, 2Ry3-m'®r.wmmm-2-N,N-:::wm.m-\-Mffi3£ 

0£-1-P5B?(3.54kg. lOmol) fll Zn(OTt) 2 (3.6kg.l0mol) ^T-^^lODt. WJPA 
.££S(2.0L, 15mol)o •'H*/&-tolAl*W&&£l(l -2L, 12mol) fll^'t'M^^-ffifX- 
* : ' M M(3.69kg, 1 0ramol). 25°C THf& lOhr. MlllriiSXfilSo 21 

Wt;LW^^-1 : ^A^i^^r^^rS,(90.9% yield, 99.1%ee) 

20 

25°C T. M2£fi9fief*(lR, 2R)-3-s&THS-2-^.iV-- ^MlM-ffl^lM-iW 
(2.96g, lOmmol) #1 Zn(OTf) 2 (3.6g,10mmol) f&T THF(10mL) l |' . ffifUA NEt 3 
(2.1mL, 15mmol)o - ^fMfi^A^^(l.lmL, 12mmol) 

W.M(3.69g,10mmol)o ttS^J 25°C 10hr o t&*U*f«&i$iEfiI&. £&ZJB 

MM. WtTLfflff# : |-«JH*aBfti* : ift(91% yield. 99.0%ee). 

£M#'J 21 

25°c "F. 3K3M*Hfi4*(iR, 2R)-3-^T^:- E Hi!Sia£*t*-2-M^--"-¥f5C^-l-5^«fi 

*S-l-WB¥(3.54g f lOmmol) #1 Zn(OTf) 2 (3.6g,10mmol) i§T" ^^(lOmL) 1 ^ . P¥ 
?JUANEt 3 (2.1mL, l5mmol). — 'FWnflnA^P^ZlW .2mL, 12mmol), Ml^#J 
50°C 2hr W$IJ 25 j£, Wl)||AX>j np'^S^^l*^^-*:gC(3.69g,10mmol)o Jffi 

^'^25°C -FSJ5V: 10hr„ f&frtfttUtfftf-jKfijSZ. Z,»Z.PB^IDt. tw^^-Ti 
Je^ffi^ i% (8 1 % yield, 97. l%ee). 

mmm 22 

25°C F. &S£i$KH*(lR, 2R)-3-$ "■J^-Ff"^rtl2$t*-2-MN-~^®S-l-^fif ! j 
^S-l-pgg?(3.54g, lOmmol) #1 ZnBr 2 (2.3g, lOmmol) JgTf^OOmL)^ . WflP 
A NEt 3 (2.1mL, 15mmoI)o — ^WJSinAJf WSZi*fc(l.2mL, 12mmol), ^-£-#J 
50°C JglS2hrWSij25JSF. #f?JH AX* EPM^ifclP MM(3.69g,l Ommol). U 

^25»cto iohr„ mwtimmn-xB.)<£c zMz*mmwi* wwi^m 

Jn ^^ff#r'iVi (31% yield, 63.1%ee). 
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